Physical and functional interaction between hepatitis C virus NS5A protein and ovarian tumor protein deubiquitinase 7B.
Hepatitis C virus (HCV) NS5A protein plays crucial roles in viral RNA replication, virus assembly, and viral pathogenesis. Although NS5A has no known enzymatic activity, it modulates various cellular pathways through interaction with cellular proteins. HCV NS5A (and other HCV proteins) are reportedly degraded through the ubiquitin-proteasome pathway; however, the physiological roles of ubiquitylation and deubiquitylation in HCV infection are largely unknown. To elucidate the role of deubiquitylation in HCV infection, an attempt was made to identify a deubiquitinase (DUB) that can interact with NS5A protein. An ovarian tumor protein (OTU), deubiquitinase 7B (OTUD7B), was identified as a novel NS5A-binding protein. Co-immunoprecipitation analyses showed that NS5A interacts with OTUD7B in both Huh-7 and HCV RNA replicon cells. Immunofluorescence staining revealed that HCV NS5A protein colocalizes with OTUD7B in the cytoplasm. Moreover, HCV infection was found to enhance the nuclear localization of OTUD7B. The OTUD7B-binding domain on NS5A was mapped using a series of NS5A deletion mutants. The present findings suggest that the domain I of NS5A is important and the region from amino acid 121 to 126 of NS5A essential for the interaction. Either V121A or V124A mutation in NS5A disrupts the NS5A-OTUD7B interaction. The results of this in vivo ubiquitylation assay suggest that HCV NS5A enhances OTUD7B DUB activity. Taken together, these results suggest that HCV NS5A protein interacts with OTUD7B, thereby modulating its DUB activity.